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Can the nitrification inhibitor DCD decrease nitrous oxide emissions from slurry applied to

grassland?
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Introduction In Ireland, the Kyoto Protocol sets a target to reduce greenhouse gas emissions to within 13% of 1990 level
by 2012. Currently agriculture accounts for 26% of total emissions and of this figure 36% is due to trace gas emissions
from the soil mainly in the form nitrous oxide (N,O). Landspreading of cattle slurry adds the trace gases N,O, CH4 and CO,
to the atmosphere in varying quantities, depending on the application method and climatic conditions at the time of
application. The nitrification inhibitor Dicyandiamide (DCD) has been reported to reduce denitrification of excess nitrate
within the soil by up to 73% (Di and Cameron, 2006). Dennis et al. (2008) reported DCD reduced N,O emissions from
poorly drained Irish soils receiving urine. Little research has been conducted on the efficacy of DCD in reducing emissions
associated with landspreading of slurry. The objective of this research was to investigate the effect of DCD in reducing
N,O emissions following landspreading of slurry using band spreading and splash plate.

Materials and methods There were 5 treatments, with two spreading methods 1. Splashplate (SP) and 2. Bandspread (BS)
both + DCD and a control. The experiment was conducted on an imperfectly drained fine loam in Johnstown Castle,
Wexford arranged in a randomised block design with 6 replicates per treatment. Cattle slurry was applied at a rate of 33 m’
ha” in March, June and October 2009, which are typically important dates for slurry application before/after winter and
after first cut silage. DCD was mixed with the slurry at a rate of 15% of the slurry NH4-N content prior to application.
Gases (N,O, CH4 and CO,) were collected over a 25 minute period using stainless steel chambers (0.4 x 0.4m) placed on
water filled permanent collars. The head gas samples were analysed in the laboratory using gas chromatography.
Measurements were made frequently over 1 month after slurry application. The treatments were tested for statistical
differences using the GLM procedure in SAS v. 9.1, the factors being spreading method, slurry and DCD.

Results

The daily N,O fluxes and the cumulative flux from the March applied slurry £ DCD are presented in figure 1. For
splashplate applied cattle slurry receiving DCD reduced cumulative emissions from 110 to 42 g N ha™'. For bandspread
slurry N,O emissions were decreased from 112 to 60 g N ha'. Overall the cumulative N,O emissions were low after the

spring applied slurry. The mean temperature at the site was 7.5°C during the sampling period and there was a total rainfall
of 55.2 mm (avg 1.6mm d™).
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Figure 1 Cumulative daily N,O emissions for splash plate and bandspread slurry + nitrification inhibitor DCD.

The N,O emissions measured over the month after slurry application equated to ~0.2% of inorganic slurry N (applied
09/03/09) which is considerably lower than the default emission factor 1% used by the IPCC. The N,O emissions were very
similar for the two spreading methods and the inclusion of DCD has significantly reduced cumulative N,O emissions.

Conclusions Emission of N,O from cattle slurry applied in March was low accounting for about 0.2% of N applied. The
DCD treatments emitted significantly less N,O then both the non-DCD treatment and the control. The incorporation of
DCD with the landspread slurry reduced N,O emissions by 46 to 62%.
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